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(54) Title: DOSING APPARATUS 
(57) Abstract 

The invention relates to an apparatus 

(1) for dosing liquid or gas comprising a driv- 
able piston/cylinder combination (2) which 
piston/cylinder combination (2) is connected 
to an inlet channel (8) for the intake of a liquid 
or gas to be dosed, and to an outlet channel 
(9) for the liquid or gas to be dosed. Accord- 
ing to the invention the apparatus comprises 
at least one sensor (10), which sensor controls 
the driving of the piston/cylinder combination 

(2) by delivering signals which are a measure 
of the dosed amount of liquid or gas. 
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Title: Dosing apparatus. 
Description: 

The present invention relates to an apparatus for dosing 
5 liquid or gas comprising a drivable piston/cylinder 

combination, which piston/cylinder combination is connected 
to an inlet channel for the intake of a liquid or gas to be 
dosed, and to an outlet channel for the liquid or gas to be 
dosed. 

10 Such an apparatus is generally known, it is used in 

situations and processes which require the dosing of liquids 
or gases. 

When liquids or gases are to be dosed precisely it is 
known to transport a liquid or gas from a buffer storage to 
15 an outlet channel by means of a pump. The dosed amount of 
liquid or gas is registered by means of a sensor, whereby a 
dosing valve in the outlet channel is closed by means of 
control signals once the dosing of the intended amount of 
liquid or gas has been completed. Said dosing valve is 

2 0 usually an electro-magnetic on/ off solenoid valve. One 

drawback of such a construction is the occurrence of 
hydrodynamic phenomena in the apparatus, such as the 
formation of air bubbles in the liquid to be dosed on the 
suction side of the pump, as well as the occurrence of a 
25 substantial pressure build-up on the delivery side of the 
pump following the closure of the dosing valve. In addition 
to that a dosing valve (for example an electro-magnetic 
on/off solenoid valve) exhibits a delay between the receipt 
of the control signal and the actual closure, which delay, in 

3 0 combination with the aforesaid hydrodynamic phenomena, makes 

the dosing of liquid or gas and the apparatus inaccurate. 

Furthermore said hydrodynamic phenomena and the strong 
pressure fluctuations within the system cause damage to the 
sensor and to the dosing valve, whilst the electro-magnetic 
3 5 on/off solenoid valves that are used make the apparatus 
costly and complicated as regards its control. 

In another embodiment the pump unit may be replaced by a 
drivable piston/cylinder combination, which takes in liquid 
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or gas from a buffer storage in a first stroke, and which 
doses liquid or gas via the outlet channel in a second 
stroke. Also in this embodiment similar effects occur, which 
have an adverse effect on the dosing operation. 
5 The object of the invention is to obviate the above 

drawbacks and to provide an apparatus which, in addition to 
being inexpensive and of simple construction, also enables a 
very precise dosing of liquid and gas. 

In order to accomplish that objective the apparatus is 

10 characterized in that the apparatus comprises at least one 
sensor, which sensor controls the driving of the piston/ 
cylinder combination by delivering signals which are a 
measure of the dosed amount of liquid or gas. An inexpensive 
and simple apparatus, which also enables precise dosing, is 

15 obtained by controlling the driving of the piston/cylinder 
combination in dependence on the dose rather than using a 
costly and complicated electro-magnetic on/off solenoid valve 
according to the prior art. In addition to that the sensor 
may be positioned in the outlet channel and/ or in the inlet 

20 channel of the apparatus. This makes it possible to control 
the driving of the piston/ cylinder combination in dependence 
on the amount of liquid or gas taken in, or, and more 
particularly so, on the amount of dosed liquid or gas. 

According to another aspect of the invention the inlet 

25 channel and the outlet channel are each provided with at 

least one valve, in particular a non-return valve. Said non- 
return valves are of simple construction and do not require 
externa 1 cont r o 1 . 

According to another aspect of the invention the piston 

30 of the piston/ cylinder combination may be connected to a 

pneumatic or to an electric drive unit. Such drive units are 
of simple and reliable construction and are easy to control. 
Furthermore they prevent the occurrence of hydrodynamic 
effects and pressure fluctuations within the system, as a 

35 result of which a precise dosing of liquid or gas is 
obtained. 

According to another aspect of the invention the 
apparatus comprises a control unit, which compares the dosed 
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amount of liquid or gas with a predetermined desired dose, 
and which controls the driving of the piston/ cylinder 
combination in response thereto. A very precise dosing of 
liquid or gas is obtained by controlling the driving of the 
5 piston/ cylinder combination in dependence on a predetermined 
desired dose* 



The present invention will be explained in more detail 
hereafter with reference to a drawing, which shows an 
10 embodiment of a dosing apparatus. 

Figure 1 shows a dosing apparatus 1 according to the 
present invention . 

Apparatus 1 comprises a piston/cylinder combination 2 
15 consisting of a piston 3 and a cylinder 4. Piston 3 is 

capable of reciprocating movement within cylinder 4 and is 
connected to a drive unit 6 by means of a piston rod 5. Drive 
unit 6 may be a pneumatic or an electric drive unit. Such 
drive units are of simple construction and enable direct and 

2 0 precise control. Piston 3 can be vertically reciprocated in 

cylinder 4 by means of drive unit 6. Piston 3 and cylinder 4 
enclose an adjustable chamber 7. Connected to piston/ 
cylinder combination 2 are an inlet channel 8 and an outlet 
channel 9, which open into chamber 7. A sensor 10, in the 
25 form of a flow sensor in this embodiment, is disposed in 

outlet channel 9. Valves 11a and lib, 11c respectively, which 
valves are preferably non-return valves, are disposed in 
inlet channel 8 and outlet channel 9 respectively. Prefera- 
bly valve lib is placed before sensor 10 in outlet channel 9, 

3 0 whilst valve 11c is placed after sensor 10, but it is also 

possible to use only one non-return valve placed before or 
after sensor 10 in outlet channel 9. The operation of the 
apparatus is as follows. 

Piston/cylinder combination 2 and/or outlet channel 8 
35 are usually placed in a buffer storage (not shown) , in which 
an ample amount of liquid or gas to be dosed is present. In 
the starting situation piston 3 occupies its lowermost 
position, in which position the chamber 7 enclosed by piston 
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3 and cylinder 4 has its smallest capacity. When piston 3 is 
moved upwards by means of drive unit 6, the piston/cylinder 
combination 2 draws in liquid or gas from the buffer storage 
via inlet channel 8. Preferably chamber 7 is completely 
5 filled with liquid or gas by moving piston 3 completely 
upwards. The dosing of liquid or gas is started as soon as 
the intake of liquid or gas in chamber 7 of piston/ cylinder 
combination 2 is completed. To that end drive unit 6 moves 
piston 3 downwards, so that the liquid or gas present in 

10 chamber 7 is displaced from chamber 7 via outlet channel 9. 
During the downward movement of piston 3 the sensor 10 
disposed in outlet channel 9 registers the amount of liquid 
or gas that passes sensor 10 through outlet channel 9. Sensor 
10 constantly delivers signals to control unit 12 while the 

15 dosing of liquid or gas is taking place. The signals 

delivered by sensor 10 are a measure of the amount of liquid 
or gas being dosed at that moment, which signals are compared 
with a predetermined desired value by control unit 12 . Said 
predetermined desired value indicates a desired amount of 

20 liquid or gas. As soon as the amount of liquid or gas 
registered by sensor 10 corresponds with a predetermined 
desired value, control unit 12 will deliver a control signal 
to drive unit 6, as a result of which the movement of piston 
3 and the dosing of liquid or gas will be stopped 

2 5 immediately. 

The pressure within the system will immediately drop and 
the transport of liquid or gas through outlet channel 9 will 
be stopped. As a result of the fact that sensor 10 controls 
the driving of piston 3 in this manner, the occurrence of 
30 hydrodynamic phenomena or pressure fluctuations in the outlet 
channel is prevented. This enables a precise dosing of liquid 
or gas, this in contrast to prior art embodiments, which use 
an electro-magnetic on/ off solenoid valve as the controlled 
dosing valve. Non-return valves 11a and lib, 11c respectively 

3 5 are mounted in inlet channel 8 and outlet channel 9 

respectively, in such a manner that the non-return valve 11a 
present in inlet channel 8 will open and the non-return 
valves lib and 11c present in outlet channel 9 will remain 
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Closed when liquid or gas is being drawn in from the buffer 
storage, whilst the non-return valve 11a present in inlet 
channel 8 will close and the non-return valves lib and 11c 
present in outlet channel 9 will open when liquid or gas is 
5 being dosed from chamber 7 . The moment the desired amount of 
liquid or gas to be dosed has been registered by sensor 10, 
and drive unit 6 stops moving piston 3 downward in response 
to a control signal from control unit 12, the pressure in 
outlet channel 9 will drop and non-return valves lib and 11c 
10 will close automatically. In this way liquid or gas that has 
already been dosed is prevented from flowing back into 
outlet channel 9, so that inaccurate dosing of liquid or gas 
is avoided. Since non-return valves are disposed in outlet 
channel 9 both before and after sensor 10, liquid or gas will 
15 be trapped in outlet channel 9 after the closure of the two 
valves lib and 11c. Thus disturbances from outside or 
disturbances within the system cannot cause any pressure 
fluctuations in this part of outlet channel 9, thus 
preventing damage to valves lib and 11c and to sensor 10, as 
20 well as undesirable displacements of liquid or gas in outlet 
channel 9 and the consequent registrations by sensor 10. 
Because the pressure within the system will drop as a result 
of the drive unit 6 being turned off, there will be no 
pressure fluctuations which might damage sensor 10 and non- 
25 return valves lla, lib and lie. 

Piston 3 can be moved upwards by turning on drive unit 6 
by means of another control signal from control unit 12, thus 
enabling the intake of liquid or gas into chamber 7 from the 
buffer storage. To that end the non-return valve lla present 
30 in inlet channel 8 will open, whilst the non-return valves 
lib and lie present in outlet channel 9 will remain closed. 
Thus the dosed liquid or gas is prevented from flowing into 
outlet channel 9 via non-return valves lib and 11c during the 
intake of liquid or gas from the buffer storage. Following 
35 the intake of the liquid or gas to be dosed, drive unit 6 may 
move piston 3 downward again in response to another control 
signal from control unit 12, so that the liquid or gas 
present in chamber 7 is dosed via outlet channel 9. The non- 
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return valve lla present in inlet channel 8 will close 
thereby, and the non-return valves lib and 11c present in 
outlet channel 9 will open. Sensor 10 will register the 
amount of liquid or gas that has been dosed and deliver 
5 corresponding signals to control unit 12, where said signals 
will be compared with a predetermined, possibly different 
desired value. 

It will be apparent that a very precise dosing of 
liquids or gases can be realized by means of the present 

10 apparatus. Highly accurate doses can be obtained by 

controlling the driving of a piston/cylinder combination by 
means of a signal delivered by the sensor, whilst at the same 
time avoiding hydrodynamic phenomena and disadvantageous 
pressure fluctuations. The dosing of liquid or gas may be 

15 repeated, if desired, whereby each amount of dosed liquid or 
gas that is registered by sensor 10 is compared with a 
predetermined desired value stored in control unit 12. Said 
predetermined desired value may be changed at will. The 
maximum dose of liquid or gas is determined inter alia by the 

20 construction and the dimensions of piston/cylinder 

combination 2. Control unit 12 may for example be a personal 
computer or a PLC. Control unit 12 may be programmed in such 
a manner that it takes into account any (dynamic) lagging 
effects that may occur in the apparatus during the dosing of 

25 liquid or gas. This enables control unit 12 to control drive 
unit 6 in such a manner when the desired amount of dosed 
liquid or gas is being registered, or nearly so, that the 
eventual desired dose is precisely obtained. 

Piston 3 can be moved by drive unit 6 in such a manner 

30 that a particular dosing speed can be achieved, which speed 
is maintained for a particular period of time. By controlling 
drive unit 6 and piston 3 in this manner an accurate dosing 
of the liquid or gas can be obtained. Furthermore, due to the 
controlled movement of piston 3 there will be no hydrodynamic 

3 5 effects or disadvantageous pressure fluctuations, which may 
cause damage to sensor 10 and non-return valves lla, lib and 
11c. 

In another embodiment sensor 10 may be disposed in inlet 
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channel 8, so that piston/cylinder combination takes in a 
predetermined amount of liquid or gas under the control of 
sensor 10, control unit 12 and drive unit 6, after which said 
amount of liquid or gas can easily, and possibly quickly, be 
5 dosed. 

Piston/ cylinder combination 2 may be a double-chamber 
piston/ cylinder combination. 



wo 98/23932 
CLAIMS 



8 



PCT/NL97/00655 



1. Apparatus for dosing liquid or gas comprising a 
drivable piston/cylinder combination, which piston/ cylinder 

5 combination is connected to an inlet channel for the intake 
of a liquid or gas to be dosed, and to an outlet channel for 
the liquid or gas to be dosed, characterized in that the 
apparatus comprises at least one sensor, which sensor 
controls the driving of the piston/ cylinder combination by 
10 delivering signals which are a measure of the dosed amount of 
liquid or gas. 

2. Apparatus according to claim 1, characterized in 
that said sensor is disposed in the outlet channel. 

3. Apparatus according to claim 1 or 2 , characterized 
15 in that said sensor is disposed in the inlet channel. 

4. Apparatus according to any one of the preceding 
claims, charact erized in that said inlet channel and said 
outlet channel are each provided with at least one valve, in 
particular with a non-return valve* 

2 0 5. Apparatus according to any one of the claims 1-4, 

characterized in that said piston is connected to a pneumatic 
drive unit. 

6. Apparatus according to any one of the claims 1-4, 
characterized in that said piston is connected to an electric 

2 5 drive unit. 

7 . Apparatus according to any one of the preceding 
claims, characterized in that said apparatus comprises a 
control unit, which compares the dosed amount of liquid or 
gas with a predetermined desired dose, and which controls the 

30 driving of the piston/cylinder combination in response 
thereto . 
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AMENDED CLAIMS 

[received by the International Bureau on 1 May 1998 (01.05.98); 
original claims 1-7 replaced by amended claims 1-6 (1 page)] 

!• Apparatus (1) for dosing liquid or gas comprising a 
drivable piston/cylinder combination (2) , which piston/ 
5 cylinder combination is connected to an inlet channel (8) for 
the intake of a liquid or gas to be dosed, and to an outlet 
channel (9) for the liquid or gas to be dosed and also 
comprising a control unit (12) connected to the driving (6) 
of the piston/ cylinder combination (2) , which unit (12) 

10 compares a dosed amount of liquid or gas with a predetermined 
desired dose, characterized in that the apparatus comprises 
at least one sensor (10) , which sensor is placed in the flow 
of liquid or gas to be dosed and which controls during 
operation the driving (6) of the piston/cylinder combination 

15 by delivering signals to the control unit (12) , which signals 
are a measure of the dosed amount of liquid or gas. 

2. Apparatus according to claim 1, characterized In 
that said sensor (10) is disposed in the outlet channel (9) • 

3 . Apparatus according to claim 1 or 2 , characterized 
2 0 in that said sensor (10) is disposed in the inlet channel 

(8) . 

4 . Apparatus according to any one of the preceding 
claims, characterized in that said inlet channel (8) and said 
outlet channel (9) are each provided with at least one valve, 

25 in particular with a non-return valve (11a, lib, lie) . 

5. Apparatus according to any one of the claims 1-4, 
characterized in that said piston (5) is connected to a 
pneumatic drive unit. 

6. Apparatus according to any one of the claims 1 - 
30 4, characterized in that said piston (5) is connected to an 

electric drive unit. 
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